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INTRODUCTION
It has been suggested that the pattern of luteinizing hormone (LH) release observed during the follicular phase of the ovine oestrous cycle is responsible for controlling the final stages of follicular development in the ewe (Baird, 1978; Baird, Swanston & McNeilly, 1981; Wallace, Martin & McNeilly, 1988) . During the terminal stages of follicular maturation, the physio¬ logical importance of the follicular phase increase in LH pulse frequency or of the pulsatile pattern of LH release per se is uncertain since it has recently been reported that pulsatile stimulation of the ovary by LH is not a prerequisite for preovulatory follicular development. We have shown that the final stages of development of ovulatory follicles could be stimulated in ewes chronically treated with gonadotrophinreleasing hormone (GnRH) agonist by a 3-to 5-day infusion of physiological concentrations of ovine follicle-stimulating hormone (oFSH) in the presence of only basal non-pulsatile concentrations of LH (Picton, Tsonis & McNeilly, 1990a,Z>) . These results suggest that, in the absence of LH pulses, basal con¬ centrations of LH are capable of inducing sufficient thecal androgen production to enable large nonatretic follicles to secrete preovulatory amounts of oestradiol in vitro. It is not clear, however, whether the basal concentrations of LH are essential to enable the infused FSH to stimulate follicular growth and steroidogenesis. It has also been shown that the addition of large amplitude LH pulses to the infusion of a physiological concentration of FSH inhibited the stimulatory effect of FSH on follicle growth and steroid production (Picton et al. 19906) . This Hansel & Fuller, 1970; Fitzgerald, Ruggles & Hansel, 1985 Fraser, Sandow & Seidel (1987) . Each implant contained 3-3 mg buser¬ elin. The animals were implanted s.c. in the axillary region of the forelimb with two rods to give a total of 6-6 mg buserelin per animal. Picton et al. (1990 ) .
In addition to the FSH infusion, animals in group 1 were given large amplitude pulses of 7-5 pg oLH Hansel & Fuller, 1970 The between-treatment differences in the number of follicles per ewe, the diameter of these follicles and their basal in-vitro steroid production were assessed by two-way ANOVA. The differences between the treatment groups were established by Duncan (Fig. 1) . The mean in-vitro steroid production per animal by small and large follicles is shown in Table 3 . Immuno¬ neutralization of the basal concentration of LH in the animals in group 4 significantly (P<0-01) reduced the mean diameter and testosterone production by small follicles compared with similar sized follicles from the other treatment groups and from control ewes.
Addition of LH pulses to the FSH infusion increased the mean production of testosterone by small follicles irrespective of the amplitude of the infused LH pulses. The in-vitro oestradiol production by the small fol¬ licles from ewes in group 1 which received the large amplitude pulses of LH was significantly (P<001) lower than the production of this steroid by the follicles from animals in treatment group 2 infused with FSH and small amplitude LH pulses.
In the large follicles of >2-5 mm in diameter, there was no significant effect of the different treatments on either mean follicle diameter or in-vitro production of oestradiol or testosterone. No large follicles were recovered from the animals pretreated with LH-AS prior to the start of the FSH infusion.
Potential ovulatory follicles
Follicles > 2-5 mm in diameter were classified as being potential ovulatory follicles when their basal in-vitro oestradiol secretion exceeded 3-7 nmol/follicle per h (England & Webb, 1979; Webb & England, 1982) . Surprisingly the mean testosterone production by the preovulatory follicles was lower in follicles from groups 1 and 2 which received 4-hourly pulses of LH (group 1: 1-46 ±0-04 nmol/follicle per h; group 2: (Picton et al. 1990 ». We reported that large amplitude pulses of LH, in conjunction with a 5-day infusion of a physio¬ logical concentration of FSH, prevented follicles growing beyond 2-5 mm in diameter but doubled the number of small follicles (Picton et al. 1990Ò) . These large amplitude pulses of LH inhibited aromatase activity and oestradiol secretion (Picton et al. 1990 ). The present studies were designed to determine the importance of basal concentrations of LH and whether the inhibitory effect of LH pulses was depen¬ dent on the plasma concentration of FSH at the time of treatment. These results confirm that FSH is a key extragonadal hormone in the induction of follicle growth beyond 2-5 mm in the sheep ovary, and show that basal concentrations of LH, but not LH pulses, are essential for this effect of FSH on the later stages of follicular development. In addition, when plasma concentrations of FSH were increased, high ampli¬ tude pulses of LH did not inhibit follicle growth beyond 2-5 mm in diameter, and the large follicles produced were of normal diameter and produced normal amounts of steroids in vitro.
The peripheral concentration of FSH measured in group 1 of this study was between 1-5 and 2 times the physiological FSH concentration measured during the luteal phase of a normal cycle and the infused level of FSH measured previously (Picton et al. 1990è (Snook et al. 1969 ) and has only a 1% crossreactivity with rat FSH (Morshige & Rothchild, 1974 (McNeilly & Fraser, 1987; Picton et al. \990a,b) , but in these studies there was no alteration in the total number of follicles dissected from each animal. The inhibition of folliculogenesis observed in the LH-AS-treated animals was therefore due to the neutralization of the basal concentrations of LH and to the disruption of the LH-mediated events in the development of follicles beyond 2-0 mm diameter rather than to a lack of biologically active FSH.
If the two-cell theory of follicular steroidogenesis (Armstrong, Weiss, Selstam & Seamark, 1981) is correct then decreasing the peripheral LH concen¬ tration would be expected to reduce the thecal andro¬ gen output from the developing follicles in vivo. Since the in-vivo steroid production is reflected by the production of steroids in vitro (Webb & Gauld, 1985) and the in-vitro production of testosterone by small follicles is correlated with follicle diameter (Picton, 1989) , the lower testosterone production by the small follicles recovered from the LH-AS-treated ewes is indicative of the reduced diameter of the follicles and a lower circulating level of LH in these animals. Oestradiol production by granulosa cells of the small follicles from the LH-AS-treated ewes was not, how¬ ever, different from the secretion of this steroid by similar sized follicles from luteal-phase control ewes or the animals treated with FSH alone. This suggests that in the small follicles from the LH-AS-treated animals aromatase activity was stimulated directly by the infused FSH and also that the limited aromatization of this thecal androgen was not compromised by the presence of the LH-AS. The induction of the aromatase enzyme complex in small follicles would therefore seem to represent an intrinsic attribute of the FSH molecule. This observation is supported by experiments in the rat which demonstrated that the stimulatory effect of FSH on cyclic AMP formation by the ovary was not modified by anti LH-ß antiserum (Koch, Zor, Pomerantz et al. 1973 
